
น้องตึก
I Hear You Energy Challenge 
Boost City Energy Efficiency and Human Well-being 
with IoT, Data Science, and Public Participation



Problems

Energy wasted from buildings   
Buildings consume over 60% of Thailand’s overall energy demand

Most of energy saving  schemes are just posters
Lack of data, impossible to measure, paper-based energy report

Thailand imports 12% of energy generation annually
Thailand Electricity cost around 760,000 Million Baht per year
In 2562, Thailand imported energy for 1,053,000 Million Baht    

- Natural Gas 263,069 BBL/Day (Crude Oil Equivalent)
- Crude oil 891,759  BBL/Day (Crude Oil Equivalent)
- Coal 301,677  BBL/Day (Crude Oil Equivalent)

Smart Cities need alternative ways to monetize and invest in their 
infrastructure (e.g. IoT sensors, 5G, training, etc.)



Source:https://www.sec2010.com/Files/Name2/CONTENT5a8e73edae7c152908ce0eff737981
322328453.pdf

Current building energy report data is still offline, and required digitization and 
more engagement from  its tenants to improve energy efficiency.



Operator choose these settings

With complexity of building operations and no feedbacks from tenants (as they 
put  sweaters on) , buildings waste over 30% of their energy consumption.



Bangkok Annual Buildings 
Energy Consumption Facts

Million Baht
Bangkok’s total 

electricity  consumption 
in Y2019

Of total electricity consumption
Consumed by public and 
private sectors buildings

Can be saved from 8% 
energy saving of buildings

annually

152,278 12,18024%
Million Baht

CO2 emission = 18.92 MMTCDE 



Typical Building (Current)
● Encourage energy saving by poster
● No feedback
● Don’t have measurable result 

Digitized Building (Prefered) 
● Tenants/employees participation
● Building operator utilize sensors and 

IoT data
● See changes with measurable result

Chamchuri 5 Building 
Before 47,212.95 kWh

27.44 Ton CO2e
170 kWh/m^2

Chamchuri 5 Building 
After with 10% Saving    42,491.66 kWh

                24.7    Ton CO2e
 153     kWh/m^2Source: https://sgrudata.github.io

https://sgrudata.github.io/?fbclid=IwAR2yB_BY8VDtJC7fpT_hoQILxkwEj6zo5fmNo_6V0AyI2_FYHwkyD3Vep7s


Smart City 
Operator

State Enterprise  
League 

Private Companies
League 

Employees 
Participation



Smart City 
Operator
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How does it work?

1. Employees give  
feedback to their 
building, check Org 
leaderboard, and get  
chance to win rewards

2. Building operators use 
feedbacks to optimize 
building energy 
consumption

3. City operators can keep 
track of city important  
indexes e.g. energy 
consumption, city Happiness 
indexes, PM2.5, CO2 emission

Automatic location 
identified with 

without 
IoT (98%)

with AIoT 
(2%)



How does it work? Steps
50% of energy savings from organization will be use to install a CityFit “fitness tracker” for the city, 
measuring factors that impact livability in the urban environment, such as climate, air quality, noise, and 
video.

Bangkok Smart City Open Data Portal



CityFit Open Data Portal Benefits 

API used by startups, 
private companies

API used by Gov, Orgs, 
Municipality for city 
planning and operations

Bangkok Smart City Open Data Portal

API used for other 
applications e.g. traffic, 
retails, medical, 

API used by 
researchers, 
universities



CityFit Open Data Portal Benefits 
● How will 1000s of buildings perform during 

extreme weather events in 2030?
● What retrofit strategies will address performance 

issues?
● How can cities modify building codes and 

incentives programs to “shape” the city
(building heights, green spaces, etc.) and to ensure 
that all buildings are ready for more frequent 
extreme weather events?

● What effect will their energy demand place on 
distribution grids?



Software Architecture

altofrontend

Real-time

REST Line dev

https://github.com/kwarodom/altofrontend
https://developers.line.biz/en/


Business  model

Acquisition Activation Revenue Stream

Organization/
Companies

Smart Cities/Gov

30% of energy saving is 
shared with AltoTech to 
- install CitiFit
- develop City OpenData
- maintenance system   
- invest AIoT EMS to Org.

น้องตึก I Hear You 
Energy Challenge!! 

● Org energy 
efficiency challenge

● Employees 
participation and 
earn rewards (like 
winning lottery) 

● Energy Education 
Platform for all

Estimate monthly income: 
304.55 MB + (Carbon trading)



Live Demo น้องตึก
I Hear You Energy Challenge 



Benefits and Impacts

Thailand
- ลดการใช้ไฟฟา้ลงได้ 

253.8 million Kwh  
ต่อเดือน

- คิดเป็นเงินกว่า 1,015 
ล้านบาท ต่อเดือน

      Gov/Smart City
- ได้ข้อมูลแบบเรียลไท

ม์ช่วยในการวิเคราะห์
และวางแผนนโยบาย

     Organization
- ใช้พลังงานมี

ประสิทธิภาพมากขึ้น
- ช่วยลดการจ่ายค่าไฟ

ต่ออาคารสูงสุด 20%
- คนในองค์กรมีส่วนร่วม

ลดการใช้พลังงานที่
เห็นผลจริง 

   Environment
- ลดการปล่อย 

Co2 ได้ 126.9 
MMTCDE

- เทียบเท่าการปลูก
ต้นไม้ 5,767 
ล้านต้น

Society
- ประชาชนเข้าถึง

ข้อมูลที่สามารถ
นําไปต่อยอดโปร
เจ็กต์เพ่ือพัฒนา
ประเทศให้ดีขึ้น  
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BACKUP



Electricity Distribution by Type of Electricity Rate   



https://arrayofthings.github.io 

https://arrayofthings.github.io


https://climateaccess.org/system/files/aceee.pdf 

https://climateaccess.org/system/files/aceee.pdf


Summary Chiller Plaza  Calculation

AHU= kw/Ton

Pchwp = 44 kW
CHWP = 0.276 kw/Ton

Pcomp=267.91 kW
COMP = 1.678 kw/Ton

Pcdwp = 37 kW
CDWP = 0.232  kw/Ton

Pctf = 11.5 kW
CT = 0.072 kw/Ton

Electricity demand =  267.91  kw
System efficiency =  1.678   kW/Ton

EER = 5.315
COP = 1.559

Building load: 1,915,680 BTU/hour, 159.64 tons/hr
Chiller capacity: 159.64RT/400RT = 39.91%



How does it work?

Total score Electricity bills 
saved

Comfortability 
indexes



Total score Electricity 
costs saved

Comfortability 
index

Total index score = 1
1. Temperature & humidity 

in comfortable range 
(0.25)

2. Noise in comfortable 
range (0.25)

3. Light in comfortable range 
(0.25)

4. Pollution in comfortable 
range (0.25)

Total score = 100
From % energy costs 
saved from baseline



http://www.sepo.go.th/assets/document/file/Scor-24-07-63.pdf 

http://www.sepo.go.th/assets/document/file/Scor-24-07-63.pdf


http://www.chiangmai.go.th/managi
ng/public/D2/2D11Sep2019090618.
pdf 

http://www.chiangmai.go.th/managing/public/D2/2D11Sep2019090618.pdf
http://www.chiangmai.go.th/managing/public/D2/2D11Sep2019090618.pdf
http://www.chiangmai.go.th/managing/public/D2/2D11Sep2019090618.pdf


CityFit Open Data Portal Benefits 
● How will 1000s of buildings perform during 

extreme heat events in 2050?
● What retrofit strategies will address 

performance issues?
● How can cities modify building codes and 

incentives programs to “shape” the city
(building heights, green spaces, etc.) and to 
ensure that all buildings are ready for more 
frequent extreme weather events?

● What effect will their energy demand place 
on distribution grids?



Thermal Comfort Model 


